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(54) INK JET RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a minute size dot 
stably by generating a first signal for pulling in a 
meniscus with a smaller force as the environmental 
temperature increases, a second signal for jetting an ink 
droplet, and a third signal for resetting a pressure 
generation chamber with a higher draw-in force as the 
environmental temperature increases after an ink droplet 
is jetted. 

SOLUTION: When the outer air temperature is high and 
the viscosity of ink decreases, a drive signal generating 
means 20 set an intermediate voltage lower than the 
level for normal temperature base on a signal from a 
temperature detection means 21. When a print signal is 
inputted under that state, the drive signal generating 
means 20 applies a first signal representative of the 
difference between an intermediate potential and a 
reference potential and pulls in a meniscus by 
substantially same extent as that for normal 
temperature although a pressure generation chamber 

expands with a smaller volume. The drive signal generating means 20 outputs a second signal 
representative of the difference between a reference potential and a highest potential Vh and 
an ink droplet is jetted. Subsequently, a third signal representative of the difference between 
the intermediate potential and the highest potential Vh is generated and the meniscus is pulled 
in strongly toward the pressure chamber side and the vibration is suppressed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An ink jet type recording device characterized by providing the following A pressure 
generating room which is open for free passage in a nozzle orifice and a common ink room An ink 
jet type recording head equipped with a pressure generating means to expand and to shrink said 
pressure generating room The 1st signal which draws a meniscus of said nozzle orifice by small 
force, so that environmental temperature becomes high A drive signal generation means to 
generate the 2nd signal which shrinks said pressure generating room and makes an ink drop 
breathe out and the 3rd signal which returns said pressure generating room which is in a 
contraction condition after ink drop regurgitation to the original condition by such big drawing-in 
force that environmental temperature becomes high 

[Claim 2] Middle potential from which the potential difference from a reference potential changes 
[ said drive signal generation means ] with environmental temperature, The 1st signal which it is 
generated [ signal ] as the potential difference with said reference potential from said middle 
potential, and expands said pressure generating room, The 2nd signal which it is generated 
[ signal ] as the potential difference from said reference potential to the highest potential, 
shrinks said pressure generating room, and makes an ink drop breathe out, An ink jet type 
recording device according to claim 1 with which it is generated as difference of said highest 
potential and said middle potential after ink drop regurgitation, and the 3rd signal which returns 
said pressure generating room in a contraction condition to the original condition is generated, 
and said middle potential falls to a rise of said environmental temperature. 
[Claim 3] An ink jet type recording device according to claim 1 with which rate of change to 
temperature of said middle potential increases as dot size becomes large. 

[Claim 4] An ink jet type recording device according to claim 1 said whose rate of change is 30 
of said highest potential thru/or 80%. 

[Claim 5] An ink jet type recording device according to claim 4 from which said rate of change is 
30 thru/or 70%, and changes to temperature to the minimum dot to a dot of the maximum size in 
50 thru/or 80% of range. 

[Claim 6] An ink jet type recording device according to claim 1 with which said middle potential 
becomes so high that dot size becomes small. 

[Claim 7] The 1st signal which said drive signal generation means is generated [ signal ] as the 
potential difference from fixed middle potential to said reference potential, and expands said 
pressure generating room, The 2nd signal which it is generated [ signal ] as the potential 
difference from said reference potential to the highest potential, shrinks said pressure generating 
room, and makes an ink drop breathe out, It is generated as difference of said highest potential 
and said middle potential after ink drop regurgitation. An ink jet type recording device according 
to claim 1 with which the 3rd signal which returns said pressure generating room in a contraction 
condition to the original condition is generated, said 1st voltage rate of change falls to a rise of 
said environmental temperature, and voltage rate of change of the 3rd signal rises. 
[Claim 8] An ink jet type recording device according to claim 1 as which size of said dot is 
chosen by signal. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the drive technology of 
the ink jet type recording head which used the piezoelectric transducer for the driving source. 
[0002] 

[Description of the Prior Art] Since the ink-jet type recording head which expands, makes 
contract the pressure generating room which a part is constituted by the elastic plate and is 
open for free passage to a nozzle orifice with a piezoelectric transducer, and performs suction of 
ink and the regurgitation of an ink drop makes an ink drop breathe out with a pressure, the 
amount of ink of the ink drop which breathed out receives effect greatly in change of the 
viscosity accompanying a temperature change, the amount of ink increases as are shown in 
drawing 6 and temperature rises, and there is [ a problem change a quality of printed character ]. 
For this reason, the drive technology which makes the amount of ink regularity is proposed by 
changing the rate which a pressure generating room contracts according to environmental 
temperature, and adjusting the magnitude and change speed of a signal of a piezoelectric 
transducer at the time of making an ink drop breathe out corresponding to temperature. 
[0003] Although it becomes possible to be concerned with temperature and to maintain the 
amount of ink of an ink drop uniformly [ there is nothing and ] by changing the level of the signal 
which joins an arm head according to temperature according to this, since the contraction speed 
and the amount of contraction of a pressure generating room change, It is easy to cause trouble 
to the flying speed and flight stability of an ink drop, and if it is in printing which needs formation 
of a dot with especially detailed graphical data etc., the flying speed of an ink drop falls, it 
becomes unstable, and the problem of causing the fall of a quality of printed character or printing 
stability arises. 
[0004] 

[Problem(s) to be Solved by the Invention] In order to solve such a problem, so that JP,9- 
309206.A may see The pressure generating room which is open for free passage in a common ink 
room through a nozzle orifice and an ink feed hopper, The ink jet type recording head which 
consists of a piezoelectric transducer which it expands [ piezoelectric transducer ] and shrinks 
this pressure generating room, The middle potential from which the voltage from a reference 
potential changes with temperature, and the 1 st signal which expands a pressure generating 
room by potential change from middle potential to a reference potential, The 2nd signal which 
shrinks said pressure generating room in order to be generated as difference of a reference 
potential and a maximum voltage and to make an ink drop breathe out, It has a signal generation 
means to generate the 3rd signal which returns the pressure generating room in a contraction 
condition to the original condition, after the ink drop regurgitation. The ink jet type recording 
device which is made to set up middle potential highly if temperature rises, is concerned with 
temperature, and maintains the weight and the flying speed of an ink drop uniformly that there is 
nothing is proposed. 

[0005] However, there is a problem that difficulty follows in making the location of a meniscus 
correspond to temperature, i.e., the viscosity of ink, and controlling it. It originates in this, and 
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the adjustable range of the amount of ink of the ink drop which can carry out the regurgitation to 
stability is narrow, and there is a problem that it is difficult to be concerned with temperature 
and to form the small dot suitable for especially graphic printing that there is nothing. . This 
invention is made in view of such a problem, and the place made into the purpose is to offer the 
ink jet type recording device which is stabilized and can form the dot of minute size by 
comparatively easy control. Moreover, other purposes of this invention are offering the ink jet 
type recording device which can form the dot of two or more sizes in stability. 
[0006] 

[Means for Solving the Problem] In order to solve such a problem, it sets to this invention. An 
ink jet type recording head equipped with a nozzle orifice, a pressure generating room which is 
open for free passage in a common ink room, and a pressure generating means to expand and to 
shrink said pressure generating room, The 1st signal which draws a meniscus of said nozzle 
orifice by small force, so that environmental temperature becomes high, It had a drive signal 
generation means to generate the 2nd signal which shrinks said pressure generating room and 
makes an ink drop breathe out, and the 3rd signal which returns said pressure generating room 
which is in a contraction condition after ink drop regurgitation to the original condition by such 
big drawing-in force that environmental temperature becomes high. 
[0007] 

[Function] The delay of restoration of the ink to a pressure generating room is prevented, 
making small the drawing-in force of the meniscus after the ink drop regurgitation, and 
preventing [ enlarge the drawing-in force of the meniscus in front of the ink drop regurgitation, 
prevent the fall of the passing speed to the nozzle orifice of a meniscus, and ] the residual 
vibration of a meniscus using attenuation by thickening of ink, if temperature falls. 
[0008] 

[Embodiment of the Invention] Then, based on the example illustrating the details of this 
invention, it explains below. Drawing 1 is one example of the ink jet type recording head to which 
this invention is applied, and shows the structure near the pressure generating room of one 
actuator unit It consists of sheet metal of a zirconia (Zr02) with a thickness of about 9 
micrometers, and the sign 1 in drawing forms the drive electrodes 3 and 3 in the surface so that 
the pressure generating rooms 2 and 2 may be countered, and it is the 1 st lid and it is 
constituted [ fixes the piezoelectric transducers 4 and 4 which become the surface from PZT 
etc., and ]. A spacer 5 drills a through-hole in ceramic boards, such as the thickness suitable for 
forming the pressure generating rooms 2 and 2, for example, a 1 50-micrometer zirconia etc., and 
is constituted at them, and the closure of both sides is carried out with the 2nd lid 6 and 1st lid 
1 which are mentioned later, and it forms the pressure generating rooms 2 and 2. The pressure 
generating rooms 2 and 2 receive flexural oscillation of piezoelectric transducers 4 and 4, expand 
and contract, attract the ink of the common ink rooms 8 and 8 through the ink feed hoppers 7 
and 7, and carry out the regurgitation of the ink drop from nozzle orifices 9 and 9. 
[0009] Too, with the nozzle free passage holes 10 and 10 which are open for free passage to 
nozzle orifices 9 and 9, outside, the 2nd lid 6 drills the ink feed hoppers 7 and 7 and the free 
passage holes 11 and 11 open for free passage in ceramic boards, such as a zirconia, and is 
constituted from an edge of the pair opposite side of the pressure generating rooms 2 and 2 
again. 

[0010] The ink feed hopper formation substrate 12 drills the above-mentioned ink feed hoppers 
7 and 7 which connect the ink rooms 8 and 8 common to an outside, and the pressure generating 
rooms 2 and 2 to the center-section side of the pressure generating rooms 2 and 2 for the 
nozzte free passage holes 13 and 13 linked to nozzle orifices 9 and 9 again, and is constituted. 
[0011] The common ink room formation substrate 14 drills **** corresponding to the 
configuration of the common ink rooms 8 and 8, and the free passage holes 15 and 15 which 
follow nozzle orifices 9 and 9 on the outside, and is constituted at the plate equipped with the 
corrosion resistance and rigidity of the thickness suitable for forming the common ink rooms 8 
and 8, for example, 1 50-micrometer stainless steel etc. 

[0012] A nozzle plate 16 forms two trains of nozzle orifices 9 and 9 in two or more trains and 
this example in the shape of a train, and is constituted. In addition, the sign 17 in drawing shows 
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the flexible cable which supplies the signal from an external circuit to piezoelectric transducers 4 
and 4. 

[0013] Drawing 2 shows one example of the driving gear which drives the arm head 18 mentioned 
above. 1st signal ** which descends to a reference potential Vs from the middle potential Vc 
which changes with the temperature detection means 21 which the sign 20 in drawing is a drive 
signal generation means, and the potential difference over a reference potential Vs mentions 
later as shown in drawing 3 , While expanding the pressure generating room 2 which is generated 
as difference of a reference potential Vs and the highest potential Vh, is generated as difference 
of 2nd signal ** for making an ink drop breathe out, and the highest potential Vh and the middle 
potential Vc, and is in a contraction condition in the original condition tt is constituted so that 
3rd signal ** which makes the pressure generating room 2 fill up with ink from the common ink 
room 8 may be generated. 

[0014] These highest potential Vh and the middle potential Vc are controlled from the 
temperature detection means 21 to temperature, and the highest potential Vh is adjusted 
according to the dot which should be formed with the printing mode distinction means 22. 
[0015] This middle potential Vc is set as the value Vcl higher than the value Vcm at the time of 
ordinary temperature by the value Vch higher than the time of ordinary temperature again at the 
time of an elevated temperature at the time of low temperature so that it may become such low 
potential that an OAT becomes high as shown in drawing 3 that is,. In addition, the middle 
potential Vcm in ordinary temperature is set up so that one drop of amount of ink may serve as 
the optimal value for printing. 

[0016] In such a configuration, if a printing signal inputs from the exterior, the piezoelectric 
transducer 4 beforehand charged by the middle potential Vc will discharge by the potential 
difference with 1st signal ** Vc, i.e., middle potential, and a reference potential Vs, and only the 
part which is equivalent to the middle potential Vc in the pressure generating room 2 will be 
expanded. Thereby, only the part L by which a meniscus is equivalent to the amount of 
expansion of a pressure generating room from a nozzle orifice 9 is drawn in the pressure 
generating room 2 side ( drawing 4 ). 

[0017] In the phase in which impression of 1st signal ** was completed and predetermined time 
t1 passed, 2nd signal ** which goes up from a reference potential Vs to the highest potential Vh 
outputs, a piezoelectric transducer 4 is charged, and the pressure generating room 2 contracts. 
[0018] When this 2nd signal ** is impressed, it once lengthens to the pressure generating room 2 
side by 1 st signal **, and it is chosen so that it may return to the location where ** and a 
meniscus reversed that migration direction to the nozzle orifice side, and fitted printing. 
Needless to say, since the amount of ink of an ink drop is greatly influenced by distance deltaL 
( drawing 4 ) to a meniscus and a nozzle orifice, it flies toward a record medium at the speed to 
which the ink drop of the amount of ink corresponding to this distance L originates in the 
potential difference of discharge, a reference potential Vs, and the highest potential Vh from a 
nozzle orifice. This distance deltaL can be freely set up by adjusting the time amount t1 of the 
time of impressing 2nd signal ** from the time of 1st signal ** descending to a reference 
potential Vs. 

[001 9] 3rd signal ** of the potential difference of the highest potential Vh to the middle potential 
Vc is impressed to a piezoelectric transducer 4 after the ink drop regurgitation, and when a 
piezoelectric transducer 4 discharges, only the part by which the pressure generating room 2 is 
equivalent to this potential difference Vh-Vc expands. The meniscus which started vibration in 
connection with the ink drop regurgitation within the nozzle orifice by this is pulled back at a 
pressure generating room side. 

[0020] Since expansion of the pressure generating room 2 will be drawn in the pressure 
generating room 2 through the ink feed hopper 7 from the ink room 8 common to coincidence, 
the meniscus currently pulled back by drawing in of this ink at a pressure generating room side 
returns to a nozzle orifice 9 promptly, without being drawn too much. 

[0021] After completing impression of 3rd signal **, a piezoelectric transducer 4 is in a carrier 
beam condition, and stands by charge by the middle potential Vc in preparation for the next 
printing. Hereafter, an above-mentioned production process is repeated and the regurgitation of 
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the ink drop is carried out. 

[0022] By the way, when outside air temperature falls from ordinary temperature, the drive signal 
generation means 20 sets the middle potential Vc as the value Vcl higher than the middle 
potential Vcm at the time of ordinary temperature based on the signal from the temperature 
detection means 21. 

[0023] If a printing signal inputs in this condition, 1st signal ** which is the potential difference 
of the middle potential Vcl and the reference potential Vs which were more highly set up rather 
than the time of ordinary temperature will be impressed to a piezoelectric transducer 4, and the 
pressure generating room 2 will expand to larger capacity than the time of ordinary temperature. 
[0024] Even if it originates in the fall of temperature and the viscosity of the ink of the pressure 
generating room 2 or a nozzle orifice 9 is rising by this, a gone up part of the fluid resistance 
which is drawn in a pressure generating room side by the force stronger than the time of 
ordinary temperature, and originates in the rise of viscosity is offset, a meniscus is drawn from a 
nozzle orifice 9, and an amount serves as the almost same value as the time of ordinary 
temperature. 

[0025] In the phase in which predetermined time t1 passed, 2nd signal ** which is the difference 
of a reference potential Vs and the highest potential Vh outputs the drive signal generation 
means 20, and it shrinks the pressure generating room 2. Since it has arrived at the location 
which the once drawn meniscus moved to the pressure generating room 2 toward the nozzle 
orifice 9 at this time, and was suitable for printing, the ink drop of the amount of ink 
corresponding to distance deltaL to the nozzle orifice 2 of a meniscus is breathed out, therefore 
an ink drop flies toward a record medium with the almost same flying speed as the time of 
ordinary temperature. Without this producing blurring by velocity turbulence etc., a record 
medium is reached in the same location precision as the time of ordinary temperature, and a dot 
is formed. 

[0026] When impression of 2nd signal ** is completed and predetermined time t2 passes, 3rd 
signal ** which is the difference of the highest potential Vh and the middle potential Vcl is 
outputted to a piezoelectric transducer 4 from the drive signal generation means 20. Since the 
middle potential Vcl is set as potential higher than the middle potential Vcm at the time of 
ordinary temperature at the time of low temperature as mentioned above, smaller than the time 
of ordinary temperature therefore, there are also few amounts of expansion of the pressure 
generating room 2 than the time of ordinary temperature, and the potential difference by 3rd 
signal ** is suppressed. 

[0027] The drawing-in force by the side of the pressure generating room of the meniscus of a 
nozzle orifice 9 becomes smaller than the time of ordinary temperature by this, and vibration 
deadening of the meniscus is promptly carried out in the residual vibration by the increment in 
the fluid resistance by viscosity rise of ink, without drawing unnecessarily the meniscus currently 
thickened by temperature fall in the pressure generating room 2. 

[0028] And since prompt **** of a meniscus will act intensively [ the pressure by expansion of 
the pressure generating room 2 ] to the ink feed hopper 7, the ink of the common ink room 8 fills 
up an influx and the next printing with the ink of a complement certainly and promptly promptly 
via the ink feed hopper 7 at the pressure generating room 2 at the pressure generating room 2. 
[0029] A supplement of the ink in a short time to such a pressure generating room 2 becomes 
very effective, when performing high-speed printing in the print mode which is high density and 
needs to carry out a large number printing of the minute dot like especially graphical data. 
[0030] That is, in the condition that ink is not fully supplied to the pressure generating room 2, 
when the next printing actuation is started, a flying speed falls quickly by the fall of the inertial 
force by the weight fall of an ink drop, variation arises in an impact location the amount of ink of 
an ink drop not only decreases, but, and there is a problem of causing deterioration of printing 
quality. 

[0031] Although what is necessary is just to usually stand by until the pressure generating room 
2 is filled up with ink in order to solve this problem, the impression period of the driving signal 
which makes an ink drop breathe out becomes long, and the fall of a print speed will be caused. 
[0032] On the other hand, outside air temperature is high, and when the viscosity of ink is falling 
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compared with ordinary temperature, based on the signal from the temperature detection means 
21, as for the drive signal generation means 20, the middle potential Vc is set as the value Vch 
lower than the time of ordinary temperature, [f a printing signal inputs in this condition, 1st signal 
** from the drive signal generation means 30 will be impressed to the piezoelectric transducer 4 
beforehand charged to the middle potential Vch. Thereby, the pressure generating room 2 
expands to capacity fewer than the time of ordinary temperature. 

[0033] on the other hand, since the viscosity is falling and, as for ink, the fluid resistance of a 
meniscus benefits the elevated temperature small, ****** and a meniscus are drawn in small 
expansion of the pressure generating room 2 at a time of ordinary temperature, and until 
[ comparable ] pressure generating room side. 

[0034] The drive signal generation means 30 outputs 2nd signal ** as difference of a reference 
potential Vs and the highest potential Vh, shrinks the pressure generating room 2, and makes an 
ink drop breathe out from a nozzle orifice 9 in the phase in which predetermined time t1 passed. 
[0035] The meniscus after the ink drop regurgitation vibrates with the amplitude only with the 
big part to which viscosity is falling. The drive signal generation means 30 outputs 3rd signal **, 
when predetermined time, i.e., a meniscus, is reversed to a nozzle orifice side. Since it is the 
potential difference of the middle potential Vch and the highest potential Vh which were set up 
lower than ordinary temperature, the 3rd signal has the pressure generating room 2 larger than 
ordinary temperature, and when it draws the meniscus which goes to a nozzle orifice 9, it 
expands. The meniscus which goes to a nozzle orifice 9 by this is drawn in a pressure generating 
room side by the strong force, vibration deadening is carried out certainly, and generating of the 
satellite accompanied to a meniscus with the big amplitude is prevented certainly. 
[0036] That is, it can be made to breathe out, in order to adjust the drawing-in force of a 
meniscus and to prepare for the next printing so that the potential of the middle potential Vc 
may be changed corresponding to environmental temperature, i.e., the viscosity of ink, it may 
adjust and have the amount of expansion of the pressure generating room 2 in that after the ink 
drop regurgitation and it may correspond to the amplitude of the residual vibration of a meniscus, 
and the viscosity of ink, without being concerned, and there being nothing to a temperature 
change and generating stability and a satellite for an ink drop. 

[0037] When maintaining and printing the size which changed the amount of ink of an ink drop, 
i.e., the size of a dot, and was concerned with the temperature change, and chose actuation of 
the recording device of this invention that there is nothing, an example is taken and it explains 
further. Drawing 5 makes dot size a parameter and shows the middle potential Vc to the 
temperature of the driving signal set as the drive signal generation means 30 by the ratio to the 
highest potential Vh. 

[0038] whenever [ change / of the middle potential / as opposed to / when forming a big dot / 
(the inside of drawing 5 , Sign A), and temperature / Vc ] — (inclination) oversized — moreover, 
when forming a small dot, whenever [ change / of (the inside of drawing 5 , Sign B), and the 
middle potential Vc to temperature ] (inclination) is small set as the eye. Moreover, the value of 
the middle potential Vc is chosen lower than the case where the direction in the case of forming 
a big dot forms a small dot. 

[0039] And the driving signal made to output from the drive signal generation means 20 with the 
print mode judging means 22 so that it may correspond to the print mode specified by the 
printing signal inputted from the external device is controlled. 

[0040] thus, in printing by the big dot by setting up according to an individual according to the 
magnitude of the middle potential Vc, and the size of the dot which should form whenever [ to 
atmospheric temperature / change ] Since whenever [ as opposed to / the potential difference 
of a reference potential Vs and the middle potential Vc is small, and / temperature change ] is 
set up greatly, At the time of low temperature, the meniscus after the ink drop regurgitation can 
be promptly returned to a nozzle orifice side, and the pressure generating room 2 can be made 
to be able to fill up with ink promptly ( drawing 6 ), and a big vibration of the meniscus after the 
regurgitation of an ink drop can be certainly suppressed at the time of an elevated temperature 
( drawing 8 }. In addition, drawing 7 shows movement of the meniscus in ordinary temperature. 
[0041] on the other hand, the conventional drive method shown in drawing 14 — the middle 
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potential Vc is corresponded to temperature like — making — a value low at the time of low 
temperature — moreover, when adjusted to the value high at the time of an elevated 
temperature, at the time of low temperature, it was shown in drawing 15 (b) — as — the return 
time amount tr of the meniscus after the ink drop regurgitation — long — becoming — the fall 
of a print speed — imitating — **. 

[0042] Moreover, although return time amount tr is shortened as shown in drawing 15 (b) at the 
time of an elevated temperature, the amount d of protrusions from the nozzle orifice of a 
meniscus becomes large, and it is accompanied by un-arranging [ of carrying out the 
regurgitation of the unnecessary ink drops, such as a satellite, ]. 

[0043] Since a high value was set up on the other hand as compared with the case where a dot 
with the big middle potential Vc is formed when printing by the small dot, as the amount of 
expansion of the pressure generating room 2 by 1st signal ** is large, therefore it was shown in 
drawing 9 thru/or drawing 11 , a meniscus is length ********** (ds1, dsm, dsh) greatly to a 
pressure generating room side. And in order to make a little ink drop breathe out, even when the 
highest potential Vh is set up lowness, an ink drop can be made to fly at the speed suitable for 
printing by making it superimpose on movement of a meniscus and pressurizing the pressure 
generating room 2 by 2nd signal **. 

[0044] Namely, the drive signal generation means 30 in the condition that vibration of the 
meniscus drawn by 1st signal ** changed to migration to a nozzle orifice 9 Since 2nd signal ** 
which makes an ink drop breathe out is impressed to a piezoelectric transducer 4, an ink drop is 
breathed out more by the pressurization of the ink by contraction of the pressure generating 
room 2, and own movement of a meniscus, and an ink drop flies with a bigger flying speed than 
the case where it is based only on the pressurization of the pressure generating room 2. 
[0045] Thus, the ink drop which forms a dot with small size Since there are few the amounts of 
ink, inertial force becomes small and the deceleration under flight of an ink drop becomes large 
as compared with the case where the dot of big size is formed, the drive signal generation means 
30 As shown in drawing 5 , while setting the middle potential Vc as a bigger value than the case 
where a big dot is formed and compensating the fall of a flying speed By setting up small the 
inclination over the variation of the potential difference of the reference potential Vs and the 
middle potential Vc to a temperature change, i.e., temperature It prevents that make the amount 
of compensation to the temperature of the amount of expansion of the pressure generating room 
2 by 1st [ to a temperature change ] signal ** smaller than the case where an ink drop with 
many amounts of ink is made to breathe out, and the restoration speed of the return of a 
meniscus and ink especially at the time of low temperature falls. 

[0046] That is, in case it will also lap that draw the meniscus by the 1 st signal in a pressure 
generating room side too much greatly, and ink viscosity is rising at low temperature and a 
meniscus will go to a nozzle orifice 9 after drawing in of the meniscus by 1st signal ** if a setup 
of the middle potential Vc at the time of low temperature is made high too much when forming a 
small dot, there is a possibility that movement of a meniscus may be checked and Bure may 
arise in the flight of an ink drop. 

[0047] In order to avoid such a problem, when it changed and experimented in various values of 
the middle potential Vc, it became clear the middle potential Vc 50 thru/or that a small dot 
would be formed [ of the highest potential Vh ] in the optimal condition if it is made to change 
with 60 - 70% of the highest potential Vh desirably about 80% in the temperature requirement 
usable as a recording device. 

[0048] On the other hand, when the dot of big size was formed, it became clear that the middle 
potential Vc was stopped to 30 of the highest potential Vh thru/or about 70%, and a big dot 
could be formed in the optimal condition with change **** in 40 - 60% of range of the highest 
potential Vh corresponding to change of temperature. 

[0049] and in making an ink drop with few amounts of ink breathe out Since change of the 
potential difference of a reference potential Vs and the middle potential Vc becomes smaller 
than a temperature change, The function to which the meniscus after the ink drop regurgitation 
especially at the time of low temperature is promptly returned to a nozzle orifice, At the time of 
formation of a small dot, although the function which controls vibration of the meniscus after the 
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ink drop regurgitation at the time of an elevated temperature falls, since the amplitude of the 
meniscus after the regurgitation of an ink drop is small, it damps promptly hydrodynamically and 
does not cause un-arranging practically. 

[0050] In addition, although middle potential is controlled and he is trying to control the damping 
force of the residual vibration of the amount of drawing in of a meniscus, and the meniscus after 
the ink drop regurgitation by the potential difference with a reference potential, and the potential 
difference of the highest potential and middle potential in an above-mentioned example As 
shown in drawing 12 , middle potential is set constant, and the same operation is done so, even if 
it adjusts the time constant of a trapezoidal wave generating circuit and controls the inclination 
beta at the time of descending to middle potential, respectively from Inclination alpha and the 
highest potential at the time of descending from middle potential to a reference potential. 
[0051] namely, — case an environmental temperature is high — as the 1st signal — inclination 
alpha' — moreover — as the 3rd signal — the signal of Inclination beta — case environmental 
temperature is low — as the 1st signal — Inclination alpha — moreover, what is necessary is 
just to impress the signal of inclination beta' to a piezoelectric transducer 4 as the 3rd signal 
[0052] Furthermore, although the recording head which used the piezoelectric transducer which 
bends as a pressure generating means and uses displacement in an above-mentioned example 
was explained Expand the pressure generating room 31 with the piezoelectric transducer 30 in 
longitudinal-oscillation mode displaced to shaft orientations as shown in drawing 13 , and the ink 
of the common ink room 32 is supplied to the pressure generating room 34 from the ink feed 
hopper 33. Moreover, even if it applies to the drive of a recording head which shrinks the 
pressure generating room 34 with a piezoelectric transducer 30, and makes an ink drop breathe 
out from a nozzle orifice 35, it is clear to do the same operation so. 
[0053] 

[Effect of the Invention] As mentioned above, the pressure generating room which is open for 
free passage in a nozzle orifice and a common ink room in this invention as explained, The ink jet 
type recording head equipped with a pressure generating means to expand and to shrink a 
pressure generating room, The 1st signal which draws the meniscus of a nozzle orifice by the 
small force, so that environmental temperature becomes high, Since it had a drive signal 
generation means to generate the 2nd signal which shrinks a pressure generating room and 
makes an ink drop breathe out, and the 3rd signal which returns the pressure generating room 
which is in a contraction condition after the ink drop regurgitation to the original condition by 
such big drawing-in force that environmental temperature becomes high If temperature falls, the 
drawing-in force of the meniscus in front of the ink drop regurgitation will be enlarged. Being able 
to prevent the fall of the passing speed to the nozzle orifrce of a meniscus, and making small the 
drawing-in force of the meniscus after the ink drop regurgitation, and preventing the residual 
vibration of a meniscus using attenuation by thickening of ink The delay of restoration of the ink 
to a pressure generating room can be prevented, and it has, and especially, the dot of small size 
can also be concerned with environmental temperature, and can be formed in stability that there 
is nothing. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing one example of the ink jet type recording head used 
for the ink jet type recording device of this invention. 

[Drawing 2] It is the block diagram showing one example of the signal generation means of this 
invention. 

[Drawing 3] It is the wave form chart showing one example of the signal in equipment same as 
the above. 

[Drawing 4] It is drawing showing the action of the meniscus near the nozzle orifice. 
[Drawing 5] It is the diagram showing the relation between outside air temperature and the 
middle potential Vc by making into a parameter dot size which should be formed. 
[Drawing 6] It is the diagram showing the displacement of the meniscus at the time of the low 
temperature in the case of forming the large dot which can set equipment same as the above. 
[Drawing 7] It is the diagram showing the displacement of the meniscus at the time of the 
ordinary temperature in the case of forming the large dot which can set equipment same as the 
above. 

[Drawing 8] It is the diagram showing the displacement of the meniscus at the time of the 
elevated temperature in the case of forming the large dot which can set equipment same as the 
above. 

[Drawing 9] It is the diagram showing the displacement of the meniscus at the time of the low 
temperature in the case of forming the small dot which can set equipment same as the above. 
[Drawing 10] It is the diagram showing the displacement of the meniscus at the time of the 
ordinary temperature in the case of forming the small dot which can set equipment same as the 
above. 

[Drawing 11] It is the diagram showing the displacement of the meniscus at the time of the 
elevated temperature in the case of forming the small dot which can set equipment same as the 
above. 

[Drawing 12] It is drawing showing other examples of this invention by the wave of a driving 
signal. 

[Drawing 13] It is the cross section showing one example of the ink jet type recording head of 
other format which can apply the drive technology of this invention. 

[Drawing 14] It is the wave form chart showing the drive method of the conventional ink jet type 
recording device. 

[Drawing 15] Drawing (b) and (b) are drawings showing the displacement gestalt of the meniscus 
at the time of the low temperature by the conventional drive method, and an elevated 
temperature. 

[Description of Notations] 
2 Pressure Generating Room 
4 Piezoelectric Transducer 

7 Ink Feed Hopper 

8 Common Ink Room 

9 Nozzle Orifice 
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